Objectives: Patients with chronic diseases are often forced to seek emergency care for exacerbations. In the face of large predicted increases in the prevalence of chronic diseases, there is increased pressure to avoid hospitalizing these patients at the end of the ED visit, if they can obtain the care they need in the outpatient setting. We performed this scoping study to provide a broad overview of the published literature on the transition of care between ED and primary care following ED discharge.
C hronic diseases threaten healthcare systems and economic stability around the world, in part because the human and economic cost associated with them is expected to increase markedly in the next two decades. 1 With the aging of the population, more people are living with multiple chronic conditions, 2 and exacerbations of these conditions can be expected to increase emergency department (ED) visits; visits by persons age 65-74 increased by 34% between 1993 and 2003. 3 The highest ED visit rate in both the United States and Canada is now in the 75 and older age group. 4 Most patients seen in the ED will be discharged home, while a much smaller number will be admitted to hospital. 4, 5 There is a group of patients with chronic diseases for whom both options are tenable, if follow-up care can be ensured. Avoiding hospitalization allows these patients to return to their own homes, avoiding the risk of hospital-acquired infection, 6 delirium in the elderly, 7 and the tremendous financial cost of hospitalization. 8 Efforts to decrease hospitalizations are already under way via primary care prevention initiatives; these include targeting the risk factors that lead to hospitalization, through improved performance on primary care quality indicators. 9, 10 A multipronged approach, however, is likely to amplify the impact of prevention on hospitalizations. The ED is a prime setting for a second prong because the majority of hospital admissions enter via the ED. 11 ED interventions could avoid many hospitalizations, but this is feasible only if the emergency physician is confident that another healthcare provider is going to reassess the patient in a timely way. Without this assurance, the default pathway will always be to admit the patient to hospital, both ethical and medicolegal reasons. Thus if timely follow-up care cannot be guaranteed, the same proportion of these patients will continue to be admitted to hospital, even as their numbers rise in the coming decades. 1 With healthcare costs increasing worldwide, 12 it is likely that many hospitals, communities, and regions have developed approaches and systems to redirect ED patients from hospital by strengthening the care transition between the ED and primary care. To ensure that new initiatives learn from past mistakes, and that they build upon previous successes, it is imperative that we review the body of literature on this topic, throwing the net wide to capture a range of potential solutions. In addition, it is important to know where we are now, to determine where we should be going next. To that end we performed a scoping study, which has been described as "a mapping of the existing literature." 13 In this study we aimed to consolidate and present the work on this specific area, to identify gaps in the research, and to facilitate the identification of areas ripe for future site and region-level interventions.
METHODS Study Design, Selection, and Charting of Data
We performed a scoping study. As per published methodology, we developed eligibility criteria in collaboration with team members and stakeholders. 12 The stakeholder groups represented are shown in Table 1 . Studies were limited to the following criteria: any published work (of any study design, including descriptive reports if they reported original data collection) that mentioned any potential aspect of the transition of care between ED discharge and primary or outpatient specialty care, regardless of the outcomes measured. This included studies that focused on any of the intermediary steps that support the transition of care. While studies were not excluded based on the outcomes measured, the stakeholder group identified rates of follow-up care and ED return visits as particularly important outcomes; therefore, these outcomes are highlighted in the results. We also included studies on the transition of care between in-hospital discharge and primary care that also contained an intervention that had not been utilized in the ED setting. The latter criterion was included to capitalize on any successful hospital discharge initiatives that could potentially be implemented in the ED setting. To ensure a manageable amount of literature that was amenable to summary, we excluded studies that focused on the transfer of care in the opposite direction (e.g., primary care to ED) and those that solely tested ways to transfer patient information (such as test results and other ED visit documentation), as opposed to communication for the purposes of arranging actual follow-up care.
We created a data-charting form a priori of the search; team members met during the data-charting process to refine the form.
14 A medical librarian performed a search of MEDLINE between 1990 and March 2015 using the search terms shown in Table 2 . The principal investigator (CLA) read the resulting titles and removed those that were not germane to the inclusion criteria. From the remaining abstracts, the principal investigator and co-investigator (LCM) each reviewed a convenience sample of a 50 abstracts to ascertain agreement and refine prespecified rules. Disagreement was resolved via consensus. From the remaining eligible abstracts a similar agreement process using half of the full studies (n = 68) was repeated. References were reviewed from each paper and relevant papers added to the repository of studies.
Summarizing and Reporting Results
The principal investigator and co-investigator categorized the studies into themes, 13 creating new themes when none of the existing themes matched the theme of a paper. Papers that contained more than one theme were assigned to a theme based on their priority in the paper's stated objectives. Using the datacharting form we produced a descriptive numerical summary of the included studies, 12 and we further categorized studies by important outcome measures (Table 3) . Exemplars from each category were identified and are presented in the Results section. 13 The data-charting form was created in Excel software 2010 (Microsoft Corp.). The funding organization played no role in the study creation, conduct, nor preparation of the manuscript.
RESULTS
From 1,138 titles, 252 were germane to the topic. From the 252 abstracts, 122 papers met the inclusion criteria for full paper review. An additional 11 papers were gleaned from reference review. After review of all 133 papers, 85 were included in the final scoping review (Figure 1 ). Raw agreement for the convenience sample of 68 papers was 79%, with a kappa of 0.5 (moderate). The summarized studies are available in Data Supplement S1 (available as supporting information in the online version of this paper). The large majority (85%) were published from 2000 onward, with 11 (13%) from the 1990s, and one each published in the 1980s and the 1970s (both retrieved via the review of references). Seven themes were identified. The first was Follow-up compliance and its predictors (38 papers). With 15 papers, the next most common theme was Telephone calls to discharged ED patients. [54] [55] [56] [57] [58] [59] [60] [61] [62] [63] [64] [65] [66] [67] [68] The third theme was ED navigators (14 papers), [69] [70] [71] [72] [73] [74] [75] [76] [77] [78] [79] [80] [81] [82] which differentiated itself from the former theme by a wider job description than just patient phone calls. Papers that described The current system (nine papers) [83] [84] [85] [86] [87] [88] [89] [90] [91] and Ways to alert primary care providers (PCPs) of the ED visit (seven papers) [92] [93] [94] [95] [96] [97] [98] were the next most frequent. One paper each had a primary theme of Patient views 99 and PCP information requirements. 100 The descriptive numerical analysis and important outcomes measured are presented in Table 3 . Table 4 summarizes the study designs and sample sizes of the papers within each theme.
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Papers in the Follow-up compliance and its predictors theme group assessed the frequency of follow-up care among discharged ED patients, as well as the factors (some adjusted, some univariate) associated with obtaining follow-up care. For organizational purposes, we further subdivided papers into general follow-up compliance and its predictors (13 papers), 17, 18, 20, 23, 30, 32, 33, 37, 39, 40, 42, 43, 47 those specifically for patients with asthma (11 papers), 16, 21, 25, 28, 41, 45, [48] [49] [50] 52, 53 studies that provided an appointment (date and time) prior to ED departure (11 papers), 22, 26, 27, 29, 31, [34] [35] [36] 44, 46, 51 and studies that provided an appointment but not during the ED visit (three papers). 19, 24, 38 As shown in Table 4 , the provision of an outpatient follow-up appointment prior to ED discharge was tested in five randomized controlled trials (RCTs). 26, 27, 36, 44, 51 These studies all provided patients with written instructions regarding their booked follow-up appointment prior to ED discharge. All five trials found a significant improvement in obtaining follow-up care (16%-23% absolute improvement [number needed to treat (NNT) = 4.3-6.3], 30%-114% relative improvement). Provision of an appointment after ED departure (i.e., the study coordinator booked it on the patient's behalf after discharge and called the patient with the appointment time) was examined in three RCTs. 19, 24, 38 Only one assessed follow-up rates, 19 which were significantly higher among those who were provided with an appointment (17% absolute improvement [NNT = 5.9], 35% relative improvement).
The next most frequently studied significant predictor was health insurance. Some studies assessed health insurance as a binary variable, 29, 32, 33, 37 while others assessed three or more types (e.g., private, Medicare/ Medicaid, charity care, other, none). 17, 18, 25, 31, 47, 48 Six of the studies that found an association were prospective 17, 18, 25, 37, 47, 48 and four were retrospective 29, [31] [32] [33] (recalling that randomization of insurance status is extremely difficult 101 ). The prospective studies found that patients with private insurance had 30% to 34% better follow-up relative to those with Medicaid, and 39% to 58% better relative to those with no insurance; 17, 18, 25 the retrospective studies also reported statistically significant improvements. 29, [31] [32] [33] Two other studies (both in a pediatric population) found no adjusted association with insurance status. 21, 28 Many other predictors were assessed. One retrospective chart review assessed the timing of the booked appointment: the earlier the appointment after ED discharge, the more likely the patient was to attend the appointment. 31 combined with telephone coaching) improved followup care attendance, 45 while another RCT found that a $5 incentive (combined with free taxi transportation) had no impact on follow-up care for adult female patients with gynecologic infections. 43 The extremes of age (very young and the elderly) were consistently associated with higher rates of obtaining follow-up care, 22, 28, 30, 31, 35, 42, 47 and lack of a general practitioner was associated with lower follow-up care rates. 23, 37 Patient knowledge of the reason for follow-up was associated with higher follow-up frequency, 37, 41, 50 as was greater disease severity. 25, 52, 102 The independent effect of patient race was assessed in two chart review studies: it was associated with completion of stress testing in one study, 32 but not with follow-up at specialty clinics in the other. 31 The next most common theme was Telephone calls to discharged ED patients. We defined this theme as studies with an intervention that was only a phone call to the patient. Importantly, some of these studies provided rates of successful patient telephone contact after ED departure: the success rate (with up to five attempts made) after ED departure varied widely, from 34.5% to 87%. [57] [58] [59] 61, 63, 65 Telephone contact rates were higher in the RCTs (58, 81, and 87%) 57, 58, 61 than in observational studies (35, 50 , and 79%). 59, 63, 65 Seven of the 15 studies in this category were RCTs; 57, 58, 61, 62, 64, 67, 68 however, only three of these assessed the impact of a telephone call on follow-up care. 57, 62, 67 Follow-up was significantly higher among patients randomized to a phone call (16%-22% [NNT = 4.5-6.3]). Three studies evaluated the frequency of return visits to the ED, hypothesizing that the phone call would decrease the need for repeated emergency care. Two were trials: one found a significantly higher frequency of 30-day ED return visits, 68 and another found no difference at 60 days. 64 In contrast, the third, retrospective database study found that those who received a call were less likely to make a return ED visit within 30 days. 60 Many of the studies in this category described quality initiatives performed at their local sites; 54, 56, 65 these were included based on their original data, but they did not provide enough raw data in their reports to enable us to draw substantive conclusions from the work.
The third theme was ED navigators. [69] [70] [71] [72] [73] [74] [75] [76] [77] [78] [79] [80] [81] [82] These individuals had a variety of job descriptions, but it included more than simply calling patients. Other titles included "care coordinator," "case manager," "nurse liaison service," etc. These studies usually included assessments of other general healthcare needs (e.g., mental health, social support, access to prescription medications), sometimes with telephone followup. Most navigators would attempt to make PCP appointments or other outpatient appointments on behalf of the patients, if required, although this appeared to be a minor component of their role. Most reported making referrals to community agencies as needed, based on the results of their assessment and liaising with the PCP regarding the referrals.
Four of the 14 ED navigator studies were RCTs, 74, 75, 78, 80 of which two assessed the impact of a navigator on obtaining follow-up care: 75, 78 one reported an improvement while the other found no difference. Three of the trials assessed the impact of the navigator on ED returns. 75, 78, 80 Two found no significant difference between patients randomized to an ED navigator and those who had usual care, 75, 80 while one reported an increase in ED return visits. 78 The majority of the ED navigator studies consisted of a description of the role of the ED navigator at their site.
In the Current system theme, one study employed pseudo-patients (research assistants posing as patients) to examine how easy it was to obtain a follow-up appointment at ED-recommended clinics for patients diagnosed with pneumonia, possible ectopic pregnancy, or accelerated hypertension, following discharge from an ED in nine U. S. cities in 2002 and 2003. 89 This study measured the number of calls, total time on the phone, time on hold, and success rate of obtaining a follow-up appointment. Forty percent of the pseudo-patients were able to secure an appointment within 1 week of discharge (which included making multiple calls, as necessary). For successful appointments, the total time spent on the telephone averaged 11.1 minutes.
Four studies in this theme surveyed ED and primary care staff about their current system of communication for patient care transfer and how they managed patients who required follow-up care but did not already have such a primary care or specialist physician. 83, 85, 86, 88 A survey of ED directors in four U. S. states found that most use a clinic in their hospital for these patients. 86 In another study ED staff rated their current quality of ED to PCP communication substantially higher than the primary care staff did. 85 Studies on Ways to alert PCPs of the ED visit often used Web-based or electronic health record ACADEMIC EMERGENCY MEDICINE • February 2017, Vol. 24, No. 2 • www.aemj.org (EHR) alerts to inform physicians that their patients were seen in the ED. 92, 94, 95, 98 The one RCT in this area included all discharged ED patients (regardless of need for follow-up): it found that the Webbased alert system resulted in much higher PCP awareness of the visits, but the rate of follow-up did not change. 92 A Toronto study published in 2005 examined why 39% of PCPs and pediatricians in their survey reported that they did not want to receive ED e-mail alerts. 94 Respondents named a number of logistical issues, such as lack of time to read such e-mails (46%), confidentiality concerns (20%), and lack of a seamless transition between email and the EHR (2%). A Californian database study highlighted the difficulty inherent in the logistics of a system of ED follow-up care, by assessing how accurately databases can identify a patient's PCP. 97 They assessed how often patients followed up with the physician they identified as their PCP, as well as seven other possible algorithms; the best algorithm was the past appointment history, although it still failed to predict more than half of the followup providers seen by these patients.
A single study from the United Kingdom had PCP information requirements as the primary focus of the work, 100 although this theme was the secondary objective of several studies. 93, 94, 103 The study asked PCPs what information they wanted when their patient was discharged from the ED. Including results from the other studies, the following components were identified: patient's presenting complaint, disposition from the ED, medical diagnosis, results of tests and any consultations (including the presence of any pending tests or consultations), changes in regimen (e.g., any medication changes and the reason for the change), recommended follow-up care needs, and contact information for follow-up questions. 93, 94, 100, 103 Patient views was the primary theme in one qualitative study on patients with asthma, where parental attitudes regarding follow-up care were assessed using the Transtheoretical Model of Behavior Change and analyzed using principal component analysis. 99 The informational and motivational pros and cons that were identified highlighted the complexity of the patient (or parent) decision to obtain follow-up care. Multiple studies asked (as a secondary outcome measure) patients their reasons for lack of follow-up care.
20,30,35,37,39,52,63 Reasons ranged from the belief that they did not need follow-up, symptom resolution, and forgetfulness, to inability to obtain an appointment, lack of a family doctor, and difficulty arranging work and family logistics.
DISCUSSION
The majority of the published work on the transition of care between the ED and primary care has been performed on the predictors of obtaining follow-up care. From this work it appears that the system factors with the greatest independent impact on obtaining follow-up care after ED departure are having an appointment time before leaving the ED 22, 26, 27, 29, 31, [34] [35] [36] 44, 46, 51 and having health insurance. 17, 18, 25, 29, [31] [32] [33] 37, 47, 48 In the United States it is possible that the Patient Protection and Affordable Care Act will lead to improved follow-up care, as it has increased the number of insured persons in the country with both private insurance (via health exchanges) and Medicaid. 104, 105 In many other First World countries insurance is not a follow-up care issue, due to universal health care. 106 Therefore, in most Western countries this leaves the provision of an appointment time prior to ED departure as the systems-level determinant with the most evidence for improving timely follow-up care after being discharged from an ED.
Why does having an appointment prior to ED departure improve follow-up so much? One potential answer is provided by a study in the Current system theme, which assessed the barriers that must be scaled for patients to obtain a follow-up appointment. 89 Healthy research assistants pretending to be patients attempted to obtain an appointment, but initial calls were unsuccessful almost half of the time: reasons included clinics being closed, busy signals, direct to voicemail, wrong numbers, disconnected numbers, and extended holds. Ironically it is the highest-risk patients, the frail elderly, who are likely the least able to navigate this system and, therefore, the most likely to be disadvantaged by it. An appointment time prior to ED departure removes all of these barriers, in addition to providing reassurance to the emergency physician about when or if the patient they are considering for discharge will be seen.
Defining Who Needs the Appointments
Many studies found that some patients do not attend follow-up appointments because they do not believe that it is necessary or their symptoms have resolved. 20, 30, 37, 39, 63 This is likely a valid reason in many cases, and it highlights a critical nuance: the goal for follow-up care is not 100% of those who leave the ED, but rather 100% of those who need care. Our study suggests that how to define who needs care is a gap in the literature. Multiple studies have shown an association between obtaining timely follow-up care and better subsequent patient outcomes, but all of these studies limited their patient inclusion criteria to specific groups (those with heart failure, atrial fibrillation, and low-risk chest pain). [107] [108] [109] [110] [111] Patient selection criteria among all the studies included in our scoping study varied widely: some studies included all discharged patients (no risk stratification was applied), [34] [35] [36] 42, 47, 57, [59] [60] [61] 63, 65, 66, 69, 71, 72, 75, 76, 80, 92, 93, 97 others limited the cohort to patients with certain diseases (e.g., asthma, hypertension) or acute conditions that would reasonably require follow-up care (e.g., possible ectopic pregnancy, low-risk chest pain patients), 16- Future interventions will likely be most efficient if they are targeted at specific high-risk cohorts for whom follow-up care improves outcomes; therefore, work is needed to clearly define this patient cohort, including risk stratification criteria, as well as how quickly they need to be seen.
Insights Specific to Scoping Study Methodology
Several systematic reviews have been published on interventions aimed at improving the transition of care between the ED and primary care. [112] [113] [114] These reviewed and assigned quality ratings to interventional studies with a control group; two limited their review to certain patient groups (e.g., elders, patients with asthma). By comparison, the wider breadth of the scoping study allows for identification of a larger variety of previously implemented interventions, different patient populations can be compared, and different components in the transition between ED and primary care (e.g., e-mail communication, the current system, PCP information requirements) can be evaluated in context with one another, including identifying gaps in the follow-up care pathway. While sites interested in implementing interventions can examine what has worked and what has not via the systematic reviews, interventions that have been implemented but not formally tested may still hold promise (their utility is unknown until formally tested); the scoping study provides these options for interested researchers, administrators, and stake-holders, in addition to those tested in trials. The broad overview of the scoping study can also facilitate opportunities for future collaboration and information sharing, as well as generate new ideas for future rigorous testing.
Telephone Calls to Patients Produce Mixed Results
Two RCTs found that telephone calls or an ED navigator actually increased ED visits, 68, 78 three RCTs found that they had no impact, 64, 75, 80 and one retrospective cohort study found that they decreased subsequent ED visits. 60 These results sound a cautionary note for interventions that include the ED engaging the patient subsequent to ED discharge: patients may interpret this outreach as a transfer of their ongoing care to the ED, rather than the ED managing solely emergency care (with a transfer of care back to the PCP once the emergency is stabilized). They also highlight the importance of considering unintended consequences prior to launching new initiatives.
Many reports commented on the resources/cost of employing full-time, skilled personnel to make these calls, 54, 56, 59, 65 but only one study included a cost-effectiveness analysis of this role. This constitutes another gap in the literature that has been identified by this scoping study. No studies acknowledged that the majority of ED visits occur during nonbusiness hours, when calls to the family doctor (by the ED navigator or other ED staff) would not likely be successful. If calls are deferred until the next day (during business hours), the ED navigator or staff-person must call the patient with the appointment time; 70 unfortunately however, many studies found that successful telephone contact of patients who have left the ED is far less than perfect. [57] [58] [59] 61, 63, 65 Ways to Alert the PCP Is A Nascent Field That Requires More Study Alerting primary care can be done via the mail, fax, e-mail, text messaging, or EHR alerts. 88, [92] [93] [94] [95] [96] 98 In many areas, ED visit information is still sent via the mail. 88 A chart review at a Veterans Administration (VA) hospital found that EHR alerts to the VA PCPs improved follow-up care for patients who had been booked for an exercise stress test; 98 however, it is key to note that this hospital had a secure e-system that linked it to the PCPs within the VA system. Most hospitals do not have an integrated, secure system with the PCPs in their community. While this is the long-term goal for the healthcare system, it will likely be many years before it is achieved in a comprehensive way in most First World countries.
Several publications addressed the specifics of what PCPs want to know after their patient visits an ED. 93, 94, 100, 103 Given the inconsistency of hand-writing, typed summaries are necessary. 100 However, letters generated using commonly used ED software were incomplete and/or misleading more than a quarter of the time, often due to an incorrect ED discharge diagnosis 115 (perhaps because the software does not have an option for open text, instead of solely preloaded diagnoses). Without software that facilitates communication of accurate information, via the use of flexible templates and preloaded information, busy emergency physicians are unlikely to commit time in the ED to typing discharge letters. This barrier should be a key target for the near future, as many upcoming information technology (IT) communication solutions will require typed notes.
One study found that the most common reason PCPs and pediatricians did not want to receive e-mail alerts for ED visits by their patients was lack of time to read the e-mails. 94 With increasing pressures to provide early access to patients who want appointments, PCPs are trying to do more in less time, 116 and checking e-mails (which is separate from direct-to-EHR downloads) conflicts with this goal. This concern may be partly mitigated by limiting alerts to only those patients for whom the emergency physician has requested a timely follow-up appointment (such as those with an exacerbation of their chronic disease), rather than all patients seen in the ED. Facilitating the transmission of the alert directly to the EHR, rather than a separate e-mail account, would likely substantially improve acceptability for PCPs, as it would eliminate the extra steps to check the e-mail account, download the information (either from the secure e-mail account or via the link to a secure platform), scan it, and upload it into the patient's EHR chart. Variable EHR and ED software capability, however, combined with limited financial motivation for software vendors, poses a significant challenge. This important research and implementation gap needs to be bridged via the future collaborative efforts of administrators, IT experts, and scientists.
Patient views were assessed in many studies, but a rigorous approach that synthesizes the various attitudes that together determine the patient's behavior was only performed in one study; 99 this is another topic area that clearly needs more study. The other studies that had this as a secondary theme emphasize the prominent role the patient plays in the follow-up care process, within the context of social determinants. 20, 30, 35, 37, 39, 52, 63 
LIMITATIONS
We limited our scope to English-language papers in MEDLINE. The volume of papers retrieved using this approach was already very high for cohesive summarization; therefore, we did not pursue other databases. Using published methodology for scoping studies, [12] [13] [14] we attempted to identify key concepts from each publication and translate them into one another (i.e., identify the same concept in the other studies), to make a large body of work digestible for readers. However, the act of synthesizing a broad collection of research is inherently subject to investigator bias, and the fluid and sometimes overlapping nature of the thematic categorizations might change if performed by a different group. In this study we focused on follow-up care; however, it is important to recognize that this is only one component of a range of resources that can support alternatives to hospitalization for patients with chronic diseases. By definition, scoping studies do not include a quality assessment of individual studies, unlike systematic reviews, 12 although some authors propose that they should. 117 A 2012 systematic review has some overlap with our scoping study, 113 as do two earlier systematic reviews on interventions for asthmatic and elderly patients. 112, 114 For example, 13 of the 14 RCTs studies in the former study were included in our scoping study; 113 most were performed at single centers and none had a high-quality rating, indicating that significant opportunity for growth exists even within this study design subset in the topic area. Our goal was to produce a different, complimentary type of work, with an emphasis on breadth rather than depth; 12, 13 readers seeking more detail are referred to these systematic reviews. Open-access scheduling is a method of primary care scheduling that keeps a proportion of appointments open each day, with the aim of being able to provide same-day or next-day access to patients who contact the office for an appointment. 118 Reports on open-access scheduling are germane to the topic of obtaining follow-up care, but we decided a priori to limit the scope of this already large topic.
CONCLUSIONS
The transition of care between the ED and primary care involves numerous components that can contribute to successful completion, which is reflected in the numerous themes identified in this scoping study. Some themes had been studied with multiple randomized controlled trials, while the majority had only a few or none. It appears that the best way to ensure timely follow-up care is to offer an insured patient a prebooked appointment prior to ED departure, optimally at a time that is soon after departure. This study highlights the work that lays ahead for researchers and stakeholders, including developing information technology solutions that capitalize on the identified follow-up care predictors while integrating within the current emergency healthcare system. Other gaps in the research include ways to identify the patients who actually need follow-up care, and patient behavioral determinants. Progress in these areas may substantially improve follow-up after ED departure, in turn decreasing potentially avoidable hospitalizations as well as poor patient outcomes.
